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a b  s  t  r  a  c  t   
 
 
The Variscan suture exposed in NW Iberia contains a stack of terranes including two allochthonous units with continental afﬁnity and Gondwanan provenance (Upper and Basal Units), 
separated by an ophiolite belt where the most common units show protolith ages at c. 395 Ma. Recent Lu–Hf zircon data obtained from these ophiolites indicate interaction 
between the gabbroic magmas and old continental crust. Hence, the ophiolites could not have originated in a deep ocean basin associated with a mature mid-ocean-ridge or 
intraoceanic subduction. The tectonothermal evolution of the continental terranes bounding the suture zone records two consecutive events of deep subduction. The Upper Units record 
an initial high-P/ultra-high-P metamorphic event that occurred before 400–390 Ma, while the Basal Units were affected by a second high-P/low-to-intermediate-T metamorphic event dated 
at c. 370 Ma. Continental subduction affected the most external margin of Gondwana and developed in a setting of dextral convergence with Laurussia. Development of the two high-P events 
alternated with the opening of an ephemeral oceanic basin, probably of pull-apart type, in Early Devonian times. This ephem- eral oceanic domain is suggested as the setting for the protoliths of 
the most common ophiolites involved in the Variscan suture. Current ideas for the assembly of Pangea advocate a single collisional event between Gondwana and Laurussia in the 
Carboniferous. However, the new evidence from the allochthonous terranes of the Variscan belt suggests a more complex scenario for the assembly of the supercontinent, with an interaction 
between the colliding continental margins that started earlier and lasted longer than previously considered. Based on modern an- alogs of continental interaction, the development of complex 
collisions, as here suggested for Gondwana and Laurussia during the assembly of Pangea, could have been the norm rather than the exception throughout Earth history. 
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1. Introduction 
 
It is broadly accepted that the assembly of Pangea occurred in 
Carboniferous and Early Permian times, after a long stage of continental 
convergence that ended with the closure of the Rheic Ocean (e.g. Nance et al., 
2010 and references therein) and the collision of Gondwana and Laurussia 
(Stampﬂi and Borel, 2002; Murphy and Nance, 2008). This collision resulted in 
the formation of the Variscan–Appalachian– Alleghanian orogen, which 
extends from Europe to eastern North America and contains key information 
for reconstructing the amalgam- ation history of the supercontinent. In the 
Variscan belt, the oldest tectonothermal events are preserved in a complex suture 
zone that can be traced from the Iberian Peninsula to the Bohemian Massif (Fig. 
1). 
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This belt is affected by several oroclinal folds, but the original geometry was 
broadly linear (Matte, 2001; Martínez Catalán, 2011; Weil et al., 2012). The 
suture zone is made up of a stack of allochthonous terranes with ophiolites and 
high-P (HP) and ultra-high-P (UHP) metamorphic rocks. One of the most 
distinctive features of the Variscan belt is the presence of two different events of 
HP metamorphism that appear to have occurred relatively close in time, but were 
separated by the develop- ment of oceanic basins. This evolution is unusual in large 
collisional belts, whose tectonothermal evolution is commonly interpreted as 
reﬂecting a single HP or UHP metamorphic event associated with subduction of one 
of the colliding continental margins (Platt, 1986; Beaumont et al., 2009). In 
the Variscan belt, both HP events and the development of some of the oceanic 
domains occurred after the earliest Devonian and are thus broadly coeval with the 
initial stages of the assembly of Pangea. This paper presents a short summary of the 
origin and tectonothermal evolution of the allochthonous terranes involved in the 
Variscan suture, and proposes a conceptual model to integrate part of this history in 
the context of Pangea formation. The geological section exposed in the NW 
Iberian Massif is taken as an example and described in some detail, but 
 
  
 
 
 
 
 
 
Fig. 1. Terranes and oroclines of the Variscan belt (Martínez Catalán, 2011). Arcs: BA, Bohemian; CIA, Central Iberian; IAA, Ibero-Armorican; MCA, Massif Central. Zones of the Iberian Massif: CIZ, Central 
Iberian; CZ, Cantabrian; GTMZ, Galicia-Trás-os-Montes; OMZ, Ossa-Morena; SPZ, South Portuguese; WALZ, West Asturian-Leonese. Shear zones and faults: BCSZ, Badajoz-Cordoba; JPSZ, Juzbado-Penalva; 
LPSZ, Los Pedroches; NPF, North Pyrenean; PTSZ, Porto–Tomar; SISZ, Southern Iberian. Location of the geological map and section presented in Fig. 2 are also shown. 
 
 
allochthonous terranes are fairly continuous along the suture and largely comparable 
throughout the European Variscan belt (Faryad and Kachlík, 2013; Kroner and 
Romer, 2013). Recent isotopic and geochronologic data on the origin of the 
Ophiolitic Units and U–Pb geochronological constraints on the HP events provide 
new insights into the early events involved in the formation of Pangea. The 
history of convergence and collision is probably longer and more complex than 
previously described. 
 
2. Terranes involved in the Variscan suture 
 
The NW Iberian section of the Variscan belt contains different ter- ranes 
with contrasting origins and tectonothermal evolution (Arenas et al., 1986; 
Martínez Catalán et al., 2009). The Central Iberian Zone represents the lowest 
sequence and together with a parautochthonous domain (or Schistose Domain) 
deﬁnes the main section of the Gondwanan margin involved in the Variscan 
orogen (Martínez Catalán et al., 2009) (Figs. 1 and 2). On top, a set of 
allochthonous terranes of al- leged exotic nature forms a nappe stack 
representative of the suture zone (Figs. 1 and 2). Three main groups of terranes 
have been identiﬁed, two of which show continental crustal afﬁnities (Basal and 
Upper Units). These are separated by ophiolites representing the suture itself 
(Ophiolitic Units, Fig. 2). 
Located immediately below the suture, the Basal Units contain 
metasedimentary rocks (comprising a thick pile of metagreywackes with 
minor metapelites, graphitic schist, calc-silicate lenses, metacherts and quartzites), 
calc-alkaline to alkaline–peralkaline metagranitoids, and some maﬁc rocks. 
Maximum depositional ages for the metasedimentary series range between 
Ediacaran and Early Ordovician (Díez Fernández et al., 2010, 2013), with Nd 
model ages between 1.78 
 
and 2.22 Ga (Fuenlabrada et al., 2012). Major and trace element geo- chemistry 
of the metagreywackes suggest deposition in association with a peri-
Gondwanan arc system built upon a thinned continental margin. The calc-
alkaline (c. 493 Ma; Abati et al., 2010) and alkaline– peralkaline (c. 475–470 
Ma; Díez Fernández et al., 2012a) granitoids were generated within this arc, 
suggesting an evolution from conver- gence to continental rifting. The Basal Units 
are considered to represent a section of the most external margin of Gondwana 
located somewhere between the West African and Saharan cratons (Díez 
Fernández et al., 2010). The ﬁrst tectonothermal event recorded in these units is 
a HP and low- to intermediate-T (LIT) event dated at c. 370 Ma (Rodríguez et 
al., 2003; Abati et al., 2010). A variety of HP mica schists and 
orthogneisses, C-type eclogites and some blueschists were formed at this time 
(Arenas et al., 1995, 1997; Rodríguez et al., 2003; López Carmona et al., 
2013). 
Resting on top of the suture zone, the Upper Units consist of a pile, 10–12 
km thick, of metasedimentary rocks (mainly metagreywackes), large massifs of 
calc-alkaline orthogneisses, and gabbros with composi- tions of island-arc 
tholeiites, together with medium to high grade maﬁc rocks, including B-type 
eclogites (Coleman et al., 1965) and HP granu- lites, and some ultramaﬁc 
massifs. The low grade metagreywackes lo- cated in the uppermost position 
have a Middle Cambrian maximum depositional age (Fernández-Suárez et al., 
2003), with Nd model ages ranging between 0.72 and 1.22 Ga, and major 
and trace element compositions typical of active margin settings 
(Fuenlabrada et al., 2010). Protolith ages for gabbros and granitoids range 
between 490 and 520 Ma (Fernández-Suárez et al., 2007; Andonaegui et al., 
2012). These units were part of a Cambrian peri-Gondwanan magmatic arc, 
and were located west of the external margin section represented by 
 
 
 
 
Fig. 2. (a) Geological map of the allochthonous complexes of the NW Iberian Massif (Galicia region), and (b) composite cross section, showing the distribution and general structure of the terranes involved in the 
Variscan suture. The location and name of the most representative units are indicated. 
 
the Basal Units (Díez Fernández et al., 2010; Fuenlabrada et al., 2010). The Upper 
Units may be divided into two groups according to metamor- phic criteria: an 
uppermost section with intermediate-P metamorphism ranging from the chlorite 
zone to the granulite facies, and a lower section showing HP and high-T 
(HT) metamorphism dated at c. 400– 390 Ma (Ordóñez Casado et al., 2001; 
Fernández-Suárez et al., 2007). 
The latter metamorphic event reached UHP conditions in other domains of the 
Variscan belt (Lardeaux et al., 2001). The main tectonothermal events recorded 
in the uppermost section are Cambrian in age and were probably developed in 
response to the accretionary dynamics of the peri-Gondwanan arc system (Abati 
et al., 1999, 2007; Díaz García et al., 2010). 
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The ophiolites of NW Iberia have received considerable attention in the past 
few years with papers describing in detail their lithologies, chem- ical compositions 
and isotopic geochronology. It is now well-established that their igneous protoliths 
range quite widely in age, thereby precluding their generation within a single oceanic 
domain. Two groups of Ophiolitic Units have been distinguished (Fig. 2): an older 
group (Lower Ophiolitic Units) containing metaigneous rocks of Late Cambrian 
age (c. 497– 495 Ma), and a younger group (Upper Ophiolitic Units) including 
gabbro- ic rocks of Devonian age (Emsian–Eifelian; c. 395 Ma). 
The Cambrian ophiolites comprise either thick sequences of greenschists 
(with island-arc tholeiite compositions), with some alter- nations of phyllites 
and rare tonalitic orthogneisses (Vila de Cruces Ophiolite; Arenas et al., 2007a; 
Fig. 2), or c. 4000 m of HT metagabbroic amphibolites with N-MORB afﬁnities 
and minor ultramaﬁc rocks (Bazar Ophiolite; Sánchez Martínez et al., 2012; Fig. 
2). The protoliths of the Vila de Cruces Ophiolite were formed during the 
opening of a back-arc basin at the periphery of Gondwana. In contrast, based on 
its chemical composition and structural position, the Bazar Ophiolite probably 
rep- resents a relic of the Cambrian peri-Gondwanan Iapetus-Tornquist 
Ocean, accreted below a system of peri-Gondwanan volcanic arcs. This accretion 
is dated at c. 475 Ma based on U–Pb zircon geochronology for the timing of 
the HT metamorphism affecting the maﬁc protoliths. The Lower Ophiolitic 
Units are interpreted to represent a series of maﬁc complexes linked to the 
dynamics affecting the most external margin of Gondwana in Cambrian–Early 
Ordovician times. 
The Middle Devonian ophiolites are the most abundant group found in the 
Variscan suture (Murphy et al., 2011). In addition to NW Iberia, they occur in the 
Lizard Complex (Lizard Ophiolite; Clark et al., 1998; Nutman et  al., 2001), in  
the Armorican  Massif (Drain Ophiolite; Ballèvre et al., 2009, 2012), and in  
the Bohemian Massif (Ślęża Ophiolite; Dubińska et al., 2004; Kryza and Pin, 
2010). In Galicia (NW Spain), the Careón Ophiolite (395 ± 2 Ma, U–Pb zircon 
in metagabbro; Díaz García et al., 1999; Pin et al., 2002; Fig. 2) has received 
special attention and can be considered the type example of the group. It is 
made up of three imbricate slices, the thickest (c. 1000 m) of which con- tains a 
sequence of peridotites overlain by 500 m of isotropic gabbros. Both the 
peridotites and the gabbros are intruded by stocks of pegmatit- ic gabbros and 
numerous doleritic dykes. The ophiolite contains no sheeted dyke complex and 
no volcanic or sedimentary rocks, at variance with common N-MORB oceanic 
lithosphere generated at a mid-ocean ridge. The maﬁc rocks have compositions 
typical of island-arc tholeiites (Sánchez Martínez et al., 2007). The U–Pb 
zircon age obtained for this ophiolite is relatively close to the time calculated 
for its accretion (c. 377 Ma, 40Ar/39Ar on hornblende concentrate; Dallmeyer 
et al., 1997), therefore the unit represents a section of buoyant oceanic litho- 
sphere that escaped subduction beneath Laurussia. New U–Pb zircon data 
obtained from other upper ophiolites in NW Iberia yielded similar crystallization 
ages for the maﬁc protoliths (395 ± 3 Ma for the Purrido Unit: Sánchez Martínez 
et al., 2011; 400 ± 3 Ma for the Moeche Unit: Arenas et al., in press; Fig. 2). 
Moreover, a combined isotopic (Lu–Hf in zircon and Sm–Nd in whole rock) 
study of these ophiolites shows that a suite of Devonian gabbros with juvenile 
isotopic compositions and mantle provenance (the maﬁc protoliths of the 
ophiolites) interacted with old continental crust and were affected by limited 
mixing (Sánchez Martínez et al., 2011; Arenas et al., in press). The involvement of 
a continental component is revealed by Paleoproterozoic Hf model ages in 
some of the zircons, which is inconsistent with the generation of the igneous 
protoliths in an intra-oceanic setting far removed from continents. 
 
3. A two-stage collision model for the early history of Pangea 
 
The Upper Units have been previously interpreted as a section of a peri-
Gondwanan volcanic arc that rifted off the continental margin in Cambrian–
Early Ordovician times and drifted northward, opening the Rheic Ocean in its 
wake. This rifting would have coincided with the 
rift and drift of the Avalonian microcontinent. The Upper Units, howev- er, would 
have had a different identity and provenance since they were located further to the 
east along the paleo-margin of Gondwana (Abati et al., 2007; Gómez Barreiro et 
al., 2007; Díez Fernández et al., 2010). The HP or UHP metamorphic event that 
affected the lower section of the Upper Units at c. 400–390 Ma would have 
been generated during the accretion of this terrane to the southern margin of 
Laurussia, this process highlighting the switch from a divergent to a convergent 
setting in the evolution of the Rheic Ocean. The geodynamic evolution hitherto 
suggested for the Upper Units implies that the ophiolites involved in the Variscan 
suture were developed in the realm of the Rheic Ocean. The Cambrian 
ophiolites – with the exception of the Bazar Ophiolite – would be related 
to early stages in the opening of this ocean, while the Devonian ophiolites 
would have been formed during the ﬁnal stages of its closure (Arenas et al., 2007b). 
For this reason, it has been proposed that the Devonian ophiolites were formed in a 
northward dipping intra- Rheic Ocean supra-subduction zone located close 
to the southern margin of Laurussia (Díaz García et al., 1999; Sánchez Martínez 
et al., 2007). Such intraoceanic subduction zone would have generated buoy- 
ant oceanic lithosphere that would have readily accreted beneath Laurussia 
and eventually been obducted over the external margin of Gondwana (Basal 
Units) at the beginning of the Variscan deformation (c. 370 Ma). Furthermore, 
the activity of this intraoceanic subduction zone would have consumed a 
signiﬁcant tract of the Rheic Ocean, thus explaining the general absence of 
typical N-MORB lithosphere in the Variscan suture. 
However, the aforementioned models that link the generation of the Devonian 
ophiolites to an open-ocean setting are inconsistent with the new isotopic data 
that clearly show the interaction of the gabbroic protoliths with old 
continental crust. Many of the zircons analyzed in maﬁc rocks from the 
Purrido and Moeche ophiolites show Lu–Hf isotopic compositions only 
compatible with a continental origin. These zircons can be only interpreted as 
inherited crystals incorporated into the maﬁc magmas (Sánchez Martínez et 
al., 2011; Arenas et al., in press). Consequently, there is no conclusive evidence 
to link the gener- ation of the Devonian ophiolites either to the evolution of 
the Rheic Ocean or to an intraoceanic subduction zone active in a mature ocean 
basin. If the connection between the Variscan suture of NW Iberia and the 
evolution of the Rheic Ocean is called into question, so must the interpretation 
of the Upper Units as a peri-Gondwanan terrane that drifted away during the 
opening of this Paleozoic ocean. Moreover, problems also exist in attributing 
the development of HP–UHP meta- morphism in the trailing edge of a rather 
small terrane to its collision with Laurussia. The tectonothermal evolution 
expected for the accretion of a small, ribbon terrane to a large continent would be 
one more com- patible with soft collision, without generation of important 
subduction and, hence, lacking HP–UHP metamorphism. In contrast, the latter 
is usually associated with deep subduction of the thinned margin of a large 
continent during its collision with another large continent (Warren et al., 2008; 
Beaumont et al., 2009). 
It is also noteworthy that the age of the HP–UHP metamorphic event in the 
Upper Units, which is constrained to be no younger than 400– 390 Ma (U–Pb 
zircon; Ordóñez Casado et al., 2001; Fernández-Suárez et al., 2007), is similar to 
that of the maﬁc rocks of the Upper Ophiolitic Units, repeatedly dated at c. 400–
395 Ma (U–Pb zircon; Díaz García et al., 1999; Pin et al., 2002, 2006; 
Sánchez Martínez et al., 2011; Arenas et al., in press). In the case of the HP 
metamorphic event, the U–Pb geochronology provides the age of the HT zircon 
growth, which occurred sometime after the continental margin became 
involved in the subduction system. Accordingly, the peak pressure of the HP 
event must have been reached prior to 400–390 Ma since this age likely 
marks a point along the exhumation/decompression path (Fernández- Suárez et 
al., 2007). This subduction must also predate the generation of the Devonian 
maﬁc rocks, as expressed in recent papers focused on the origin of the 
allochthonous terranes of NW Iberia (Sánchez Martínez et al., 2007; Martínez 
Catalán et al., 2009). 
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Hence, the new data from the allochthonous terranes of NW Iberia, in 
particular Lu–Hf isotope geochemistry of the Devonian ophiolites and 
detailed U–Pb geochronology of the two HP metamorphic events, seem to be 
more consistent with the development of two successive collision events 
between Gondwana and Laurussia, each taking place in a context of oblique 
convergence and separated in time by the opening of a rather wide oceanic 
basin, probably of pull-apart type. 
The allochthonous Upper Units are herein interpreted as the most external 
part of the Gondwanan margin, a rather wide continental shelf containing 
thick turbidite series intruded by large massifs of gabbros and granitoids. This 
lithological succession was formed during the activity of a volcanic arc in 
Cambrian times, having developed after an important episode of crustal 
extension and thinning. This conti- nental shelf did not witness signiﬁcant new 
igneous activity or deforma- tion until the onset of the HP–UHP metamorphic 
event, and hence shows the characteristics of a typical passive margin for most 
of the Ordovician and Silurian. In the geological record covering this time 
interval there is no evidence suggesting any signiﬁcant separation of this 
continental shelf from the Gondwanan mainland. Convergence be- tween 
Gondwana and Laurussia led to a ﬁrst continental collision before 400–390 Ma, 
including the dextral subduction (Ábalos et al., 2003) of the most external and 
thinned part of the Gondwanan margin to the north accompanied by the ﬁrst 
HP–UHP metamorphism. The southern margin of Laurussia acted as the upper 
plate in the subduction complex and the most important collision probably 
affected the eastern part of Avalonia and the Baltic margin (Fig. 3). 
Renewed dextral motion between Gondwana and Laurussia favored the rapid 
generation of a rather wide pull-apart basin in Early Devonian times, which we 
interpret as the tectonic setting for the generation of the c. 395 Ma maﬁc rocks 
forming the most typical ophiolites involved 
in the Variscan suture (Fig. 4). The pull-apart basin currently being generated 
between the North American Plate and the Caribbean Plate can be considered a 
modern analog for the suggested tectonic setting, although in this case the 
lateral component is sinistral. The Gonâve microplate occupies the pull-apart 
basin and comprises oceanic litho- sphere with a rather thin or completely 
absent sedimentary cover (ten Brink et al., 2002). This oceanic lithosphere is 
being generated by the activity of the Mid-Cayman Spreading Centre (Fig. 5). In 
this modern analog, as was probably the case at the beginning of Pangea 
assembly, the pull-apart basin was generated following an initial collision that 
produced the high-P belts in northern Cuba and Hispaniola (Fig. 5) (García-
Casco et al., 2008; Sommer et al., 2011). 
Continued dextral convergence ﬁnally caused the closure of the pull- apart 
basin and the accretion of buoyant oceanic lithosphere beneath the northern 
continent starting at c. 380 Ma (Careón and Purrido ophiolites; Dallmeyer et 
al., 1997). The accreted oceanic lithosphere is mostly metamorphosed to the 
amphibolite facies, but the occasional presence of corundum-bearing 
metamorphic soles indicates the local- ized presence of high thermal gradients 
(Díaz García et al., 1999). Later accretion of new Devonian maﬁc slices 
took place under greenschist facies conditions (Moeche Ophiolite), and was 
followed by the accretion of maﬁc complexes rimming the continental margin 
that formed within the Cambrian peri-Gondwanan volcanic arc (Vila de 
Cruces Ophiolite). The ﬁnal outcome was the generation of a complex suture 
zone that records protracted dextral convergence and is charac- terized by the 
presence of a double ophiolitic belt of contrasting origin 
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Fig. 3. Reconstructions of (a) the Rheic Ocean realm at the Silurian — Devonian boundary, and (b) the 
initial collision between Gondwana and Laurussia at c. 410–400 Ma, following the complete closure 
of the Rheic Ocean. This collision caused subduction of the most external margin of Gondwana 
and generated the HP–UHP metamorphic belt preserved in the allochthonous Upper Units exposed in 
the Variscan suture. The true Rheic Ocean suture is not represented in the mapped area of NW Iberia. 
 
 
Fig. 4. Reconstructions showing (a) dextral motion between Gondwana and Laurussia, which 
favored the opening of a rather ephemeral pull-apart basin at c. 395 Ma with generation of new 
oceanic lithosphere, and (b) the second and ﬁnal collision at c. 380– 370 Ma, which caused the 
accretion of buoyant oceanic lithosphere followed by new sub- duction affecting the margin of 
Gondwana, thereby developing a second HP–LIT metamor- phic belt. The two different HP belts and 
the ophiolitic units dated at c. 395 Ma can be identiﬁed in the allochthonous terranes that outline the 
Variscan suture from Iberia to the Bohemian Massif. 
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Fig. 5. Sketch showing the present plate distribution in the North Caribbean region. Initial interaction between the North American and Caribbean plates generated the HP terranes and ophiolites located in northern 
Cuba and Hispaniola. The opening of a long pull-apart basin, which can be followed for more than 2500 km from east to west, transected the HP belts and generated new oceanic lithosphere in the Gonâve 
microplate. (Modiﬁed after an original NASA image with additional information from Wikimedia Commons; see also García-Casco et al. (2008) and references therein for additional information about the geology 
of the Caribbean region). 
 
and ages: the Upper Ophiolitic Units of Devonian age and the Lower Ophiolitic 
Units of Cambrian age. The occurrence of a thick serpentinite mélange at the 
base of the allochthonous pile was interpreted in the context of dextral 
convergence (Somozas mélange, Fig. 2; Arenas et al., 2009). 
The ﬁnal collision between Gondwana and Laurussia started at c. 370 Ma 
as a consequence of continued oblique dextral convergence (Díez Fernández 
et al., 2012b). It caused renewed north-directed subduction affecting a new 
section of the external Gondwanan margin with a more easterly provenance (in 
Gondwanan margin coordinates; Basal Units; Díez Fernández et al., 2010; 
Fuenlabrada et al., 2012). This is the suggested setting for the development of the 
second HP metamor- phic event, formed under LIT conditions and generating C-
type eclogites (Coleman et al., 1965), blueschists and HP metapelites (Fig. 4). 
Convergence continued for about 70 m.y. (Dallmeyer et al., 1997) as 
intracontinental deformation progressed southward, reaching inner sections of 
Gondwana while building a foreland fold and thrust belt in the external parts of 
the orogen. 
 
4. Conclusions 
 
Previous interpretations for the ﬁnal assembly of Pangea call upon a single-
stage collision between Gondwana and Laurussia in Carboniferous times. However, 
recent data regarding the origin and tectonothermal evolution of the 
allochthonous terranes involved in the Variscan suture suggest a more complex 
and longer history for the early stages in the assembly of the supercontinent. 
These data are consistent with two successive collisional events separated by the 
generation of a relatively ephemeral oceanic basin. The ﬁrst collision occurred in 
Early Devonian times (before c. 400–390 Ma) and caused deep subduction of 
the most external margin of Gondwana and the generation of a HP–UHP 
metamorphic belt (Upper Units of the Variscan suture). Continued dextral 
motion between Gondwana and Laurussia favored the opening of a relatively 
large pull-apart basin at c. 400–395 Ma. The rapid closure of this basin started at c. 
380 Ma and caused the accretion of buoyant 
oceanic lithosphere of Devonian age below the northern continent. This 
oceanic lithosphere is represented by the most common ophiolites found in the 
European Variscan suture (Upper Ophiolitic Units). Maﬁc slices with a similar age 
and showing greenschist facies recrystallization were accreted later, followed by 
maﬁc complexes with Cambrian age generated by the activity of peri-Gondwanan 
volcanic arcs that progres- sively reached the collision zone as the basin shrank 
(Lower Ophiolitic Units). Finally, renewed dextral convergence led to a new 
collision with another section of the Gondwanan margin at c. 370 Ma and the 
generation of a second HP–LIT belt (Basal Units). Convergence continued during 
the Carboniferous producing the complex intracontinental deformation that 
characterizes the Variscan belt. 
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